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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide glass for a substrate which is hardly broken and having a high weather resistance and 
glass transition temperature and mass-producible. 

SOLUTION: This glass for the substrate consists of 59-72 mass % Si02, 1-15 wt.% AI203, 0.5-9 wt.% MgO, 0.5-11 wt.% CaO, 0- 
6 wt.% SrO, 0.5-10.5 wt.% Zr02 and 4-21 wt.% K20 on the conditions that MgO+CaO+SrO+BaO is 4-49 wt.% U20+Na20+K20 is 
10-22 wt.% and Si02-Ao203 >50 wt.% and the specific gravity of this glass is less than 2. 6. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] ** 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://www19jpdljpo.gojp/P 04/09/01 



Copyright (C); 1 998,2003 Japan Patent Office 



Best Available 




1/1 ^— V 



f 





* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By mass-percentage display, substantially Si02 59 - 72%, aluminum 203 1 - 15%, B-2 03 0 - 3%, MgO 0.5 - 9%, CaO 
0.5 - 11%, SrO 0 - 6%, BaO 0 - 5%, Ti02 0 - 6%, Zr02 0.5 - 10.5%. U20 0 - 3%, Na20 0 - 9%, K20 4 - 21% — since — the glass 
for substrates 50% or more and whose specific gravity the difference of the content of 10 - 22% and Si02 and the content of 
aluminum 203 is [ the sum total of the content of MgO. CaO. SrO, and BaO ] less than 2.6 for the sum total of 4 - 19%, and the 
content of Li20, Na20. and K20. 

[Claim 2] Glass for substrates according to claim 1 whose brittleness index value B is 1/2 or less [ 7400m - ]. 

[Claim 3] Glass for substrates according to claim 1 or 2 whose glass transition point is 600 degrees C or more. 

[Claim 4] Glass for substrates according to claim 1, 2, or 3 which is TL-T-four<50, using as T four (unit: degree C) temperature 

from which TL (unit: degree C) and viscosity are set to 104P in liquid phase temperature. 

[Claim 5] The glass substrate for information record media which consists of glass for substrates according to claim 1 , 2, 3. or 4. 
[Claim 6] The glass substrate for information record media which exists in this glass substrate front face that is a glass 
substrate for information record media according to claim 5. and was held in the steam ambient atmosphere of 120 degrees C 
and two atmospheric pressures for 20 hours, whose magnitude the number of affixes 10 micrometers or more is two or less [ per 
piece/cm ] and whose number of 1 -micrometer or more less than 10-micrometer affixes magnitude is two or less [ 105 //cm ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the glass for substrates this invention is excellent in weatherability, cannot break easily, 
and high [ this invention ] a glass transition point and suitable for the glass substrate used for flat-panel displays, such as a glass 
substrate used for information record media, such as glass for substrates suitable for mass production method, especially a 
magnetic disk, or a plasma display panel (PDP), and a field emission display (FED). 
[0002] 

[Description of the Prior Art] a glass substrate uses as the substrate for information record media, especially a substrate for 
magnetic disks (hard disk) — having — **** — the presentation of a mass-percentage display — SiO2:63.0%, 
aluminum2O3:14.0%, ZrO2:7.0%, Li2O:6.0%, and Na2 — the glass substrate which comes out and consists of a certain glass 
(henceforth "conventional glass") 0:10.0% is illustrated. The glass substrate which consists of glass conventionally [ this ] is used 
usually carrying out chemical- strengthening processing. In addition, a content is expressed as this specification with mass 
percentage. 
[0003] 

[Problem(s) to be Solved by the Invention] the glass substrate for information record media — under the inventory — a front 
face — description changes remarkably and it is called for that film, such as substrate film formed on said glass substrate, a 
magnetic film, and a protective coat, becomes easy to peel, i.e., weatherability. 

[0004] Although the weatherability of glass is by no means high conventionally [ said ], weatherability is set to the level permitted 
by chemical-strengthening processing. This is considered because extract removal of the alkali component considered to be the 
main factor to which the weatherability of glass is reduced conventionally is carried out by chemical -strengthening processing 
from a glass front face. However, there is a problem of dirt tending to adhere to the substrate front face after chemical- 
strengthening processing which a process increases in chemical-strengthening processing, and even if it does not perform 
chemical-strengthening processing, the glass substrate with good weatherability is called for. Moreover, the glass substrate 
which cannot break easily is called for. 

[0005] On the other hand, since recording density is increased, making the coercive force of the magnetic layer which is a 
magnetic-recording layer increase is searched for. It is necessary to perform heat treatment performed on the occasion of 
magnetic layer formation for that purpose at higher temperature. From this viewpoint, it is called for that the glass transition 
point of the glass used for a substrate is high. In addition, the glass transition point of glass is 500 degrees C conventionally 
[ said ]. 

[0006] Although the glass substrate for magnetic disks had conventionally the main 2.5 mold substrate (glass-substrate outer 
diameter: 65mm) used for a notebook personal computer etc., possibility that a big substrate (glass-substrate outer diameter: 
84mm), i.e., a 3.0 mold substrate, a 3.5 mold substrate (glass-substrate outer diameter: 95mm), etc. will increase is high rather 
than it is used for a server etc. from now on. Therefore, it is called for that the glass used for such a glass substrate fits mass 
production method. 

[0007] Mass production method of glass is performed by the glass smelter. AZS (aluminum203-Zr02-Si02) system electrocast 
brick is usually used for the part which contacts the melting glass of a glass smelter, and directly. Therefore, it is called for that 
the erosiveness of the melting glass to AZS system electrocast brick is also small. Furthermore, mass production method of 
sheet glass is widely performed by the float glass process. Therefore, it is called for that it is glass in which float shaping is 
possible. 

[0008] This invention aims at offer of the glass for substrates which solves the above-mentioned technical problem, and the 

glass substrate for information record media. 

[0009] 

[Means for Solving the Problem] Substantially this invention by mass-percentage display Si02 59 - 72%, aluminum 203 1 - 15%, 
B-2 03 0 - 3%, MgO 0.5 - 9%, CaO 0.5 - 1 1%, SrO 0 - 6%, BaO 0 - 5%, Ti02 0 - 6%, Zr02 0.5 - 10.5%. U20 0 - 3%, Na20 0 - 9%, 
K20 4 - 21% — since — the sum total of the content of MgO, CaO, SrO, and BaO 4 to 19% The difference of the content of 
Si02 and the content of aluminum 203 offers [ the sum total of the content of Li20, Na20. and K20 ] the glass substrate for 
information record media with which specific gravity consists of glass for substrates which is less than 2.6, and said glass for 
substrates 50% or more 10 to 22%. 
[0010] 

[Embodiment of the Invention] The presentation of the glass for substrates of this invention (only henceforth the glass of this 
invention) is explained. Si02 is an indispensable component which forms the frame of glass. At less than 59%, the glass transition 
point when liquid phase temperature becomes high becomes low, or glass tends to get damaged and becomes. It is 60% or more 
preferably. By **, the solubility of glass falls 72%. It is 70% or less preferably. 

[0011] aluminum 203 is effective in raising weatherability and a glass transition point, and indispensable. At less than 1%, said 

effectiveness is small. It is 2% or more preferably. The liquid phase temperature to which the solubility of glass falls by ** 15% 

becomes high, or the erosiveness over AZS system electrocast brick becomes large. It is 1 2% or less preferably. 

[0012] At less than 50%, a glass transition point becomes low too much, or it is easy to take lessons for a blemish from glass, and 

the difference of the content of Si02 and the content of aluminum 203 becomes it. It is 51% or more preferably. 

[0013] Although B-2 03 is not indispensable, in order to raise the solubility of glass, or the stability of glass, you may contain to 
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3%. There is a possibility that a glass transition point may become low too much by ** 3%. It is 2% or less preferably. 
[0014] MgO is effective in raising the solubility of glass, and indispensable. At less than 0.5%, said effectiveness is small. It is 2% 
or more preferably. By **. the liquid phase temperature of glass becomes high 9%, or glass tends to get damaged and becomes. It 
is 7% or less preferably. 

[0015] CaO is effective in raising the solubility of glass, and indispensable. At less than 0.5%, said effectiveness is small. It is 2% 
or more preferably. By **, liquid phase temperature becomes high 1 1%, or glass tends to get damaged and becomes. It is 9% or 
less preferably. 

[0016] Although SrO is not indispensable, in order to reduce liquid phase temperature and to raise the solubility of glass, you may 
contain to 6%. There is a possibility that glass may become easy to get damaged by ** 6%. It is 2% or less more preferably 4% or 
less. 

[0017] Although BaO is not indispensable, in order to reduce liquid phase temperature and to raise the solubility of glass, you 
may contain to 5%. By **, weatherability falls 5%, or glass tends to get damaged and becomes. It is 2% or less preferably. As for 
BaO, not containing substantially is desirable to make it harder to get glass damaged when weatherability wants to improve more. 

[0018] The solubility of glass falls [ the sum total of the content of MgO, CaO, SrO, and BaO ] at less than 4%, or liquid phase 
temperature becomes high too much. It is 10% or more 8% or more 6% or more preferably. By **, the liquid phase temperature of 
glass becomes high too much 19%, or glass tends to get damaged and becomes. It is 16% or less more preferably 17% or less. 
[0019] Although Ti02 is not indispensable, in order to raise the weatherability of glass, you may contain to 6%. By **, the liquid 
phase temperature of glass becomes high too much 6%, or glass tends to get damaged and becomes. It is 4% or less especially 
preferably 5% or less preferably. 

[0020] Zr02 has the effectiveness which the weatherability of glass is raised and makes a glass transition point high, and is 
indispensable. At less than 0.5%, said effectiveness is small. It is 2% or more preferably. By **, liquid phase temperature becomes 
high too much 10.5%, or glass tends to get damaged and becomes. It is 5% or less preferably. 

[0021] Although Li20 is not indispensable, in order to raise the solubility of glass, you may contain to 3%. The erosiveness [ as 
opposed to / become / a glass transition point / low too much or / AZS system electrocast brick ] to which the weatherability 
of glass falls remarkably by ** 3% becomes large. It is 2% or less preferably. When weatherability wants to improve more and you 
want to make a glass transition point higher, it is desirable not to contain Li20 substantially to control the erosiveness over AZS 
system electrocast brick more. 

[0022] Although Na20 is not indispensable, in order to raise the solubility of glass, you may contain to 9%. The erosiveness [ as 
opposed to / become / a glass transition point / low too much or / AZS system electrocast brick ] to which the weatherability 
of glass falls remarkably by ** 9% becomes large. It is 7% or less preferably. 

[0023] K20 is effective [ raising the solubility of glass ], and indispensable. At less than 4%, said effectiveness is small. It is 7% or 
more preferably. The erosiveness [ as opposed to / become / a glass transition point / low too much or / AZS system 
electrocast brick ] to which the weatherability of glass falls remarkably by ** 21% becomes large too much. It is 16% or less 
preferably. 

[0024] The solubility of glass falls [ the sum total of Li20, Na20. and K20 ] at less than 10%. It is 12% or more preferably. The 
erosiveness [ as opposed to / become / a glass transition point / low too much or / AZS system electrocast brick ] to which 
the weatherability of glass falls remarkably by ** 22% becomes large too much. It is 16% or less more preferably 17% or less. 
[0025] Although the glass of this invention consists of the above-mentioned component substantially, other components may be 
contained in the range which does not spoil the purpose of this invention. As for the sum total of the content of the component 
of said others, it is desirable that it is 10% or less. It is 5% or less more preferably. The following is illustrated as a component of 
said others. The clarifier of S03, CI, As 203, and Sb203 grade may be contained to 1% in total. In order to acquire the same 
effectiveness as Ti02, Sn02 may be contained to 2%. In order to raise the solubility of glass, and stability, P205 and V205 grade 
may be contained to 3% in total. 

[0026] As for the glass of this invention, it is desirable that the brittleness index value B (= Hv/Kc) acquired by **(ing) Vickers 
hardness number Hv with fracture toughness Kc is 1/2 or less [ 7400m - ]. It is 1/2 or less [ 7300m - ] more preferably. 
[0027] As for the glass transition point of the glass of this invention, it is desirable that it is 600 degrees C or more. At less than 
600 degrees C, heat treatment temperature for magnetic layer formation cannot be made high, but there is a possibility that it 
may become difficult to make the coercive force of a magnetic layer increase. It is 620 degrees C or more more preferably. 
[0028] The glass of this invention makes temperature from which TL (unit: degree C) and its viscosity are set to 104P (poise) in 
the liquid phase temperature T four (unit: degree C), and it is desirable that it is TI_-T-four<50. There is a possibility that float 
shaping may become difficult, in TL-T-four>=50. more — desirable — TI_-T-four<40 — it is TI_-T-four<30 especially preferably. 
[0029] The glass of this invention is suitable for the glass substrate used for flat-panel displays used for information record 
media, such as a magnetic disk, such as a glass substrate, or PDP, FED. 

[0030] The glass substrate for information record media of this invention (only henceforth the glass substrate of this invention) is 
a glass plate which consisted of glass of this invention and was cut by the predetermined dimension and configuration. When it 
holds in the steam ambient atmosphere of 120 degrees C and two atmospheric pressures for 20 hours, the magnitude which 
exists in this glass substrate front face is [ the number NL of affixes 10 micrometers or more ] two or less [ per piece/cm ], and, 
as for the glass substrate of this invention, it is desirable that magnitude is [ the less than 10-micrometer 1 micrometer or more 
adhesion significant work NS ] two or less [ 105 //cm ]. 

[0031] One-piece [/cm ] 2 super-**** has a possibility that film, such as substrate film with which NS occurs at a glass 
substrate front face, and an affix (white YAKE) is formed for it on a glass substrate during a glass substrate inventory, a 
magnetic film, and a protective coat, may become easy for NL to peel, in 105-piece [/cm ] 2 **. It is thought that this affix is a 
resultant which carried out generation adhesion under the moisture in air or the effect of carbon dioxide gas at the glass 
substrate, and it is unremovable even if it wipes. NL is two or less [ 0.2 //cm ] especially preferably two or less [ 0.5 //cm ] 
more preferably. NS is two or less [ 0.6x105 //cm ] especially preferably two or less [ 0.8x105 //cm ] more preferably. 
[0032] The glass of this invention and especially the manufacture approach of a glass substrate are not limited, but can apply 
various approaches. For example, the raw material of each component usually used is prepared so that it may become a target 
system, and heating fusion of this is carried out by the glass smelter. After homogenizing glass by bubbling, churning, addition of a 
clarifier, etc., fabricating to the glass plate of predetermined thickness by approaches, such as a well-known float glass process, 
the pressing method, the fusion method, and the down draw method, and processing grinding, polish, etc. if needed after 
annealing, it considers as the glass substrate of a predetermined dimension and configuration. Especially as a fabricating method, 
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the float glass process suitable for mass production method is suitable. The glass substrate of this invention is suitable for the 

glass substrate for magnetic disks. 

[0033] 

[Example] It prepared so that it might become the presentation which showed the raw material of each component to the column 
from Si02 to K20 of a table by mass-percentage display, and it dissolved at the temperature of 1450-1550 degrees C for 3 to 5 
hours using the platinum crucible. In the dissolution, the platinum stirrer was inserted into melting glass, it agitated for 2 hours, 
and glass was homogenized. Subsequently, it was being begun to pour melting glass, and fabricated and cooled slowly to tabular. 
In addition, MgCaSrBa shows the sum total of the content of MgO, CaO, SrO, and BaO, and UNaK shows the sum total of the 
content of Li20, Na20, and K20 for the value to which Si-aluminum of a table subtracted the content of aluminum 203 from the 
content of Si02. respectively. 

[0034] In this way, about the obtained glass plate, temperature T four (unit: degree C) from which specific gravity d, the 
brittleness index value B (unit: m-1/2), glass transition point Tg (unit: degree C), the liquid phase temperature TL (unit: degree 
C), and viscosity are set to 104P, said NL (unit: piece/cm2), and said NS (unit: 105 piece/cm2) were measured by the approach 
shown below. A result is shown in a table. In addition, "-" shows to front Naka what did not measure. 
[0035] d: about 20g glass lump which does not contain a bubble — using — Archimedes — it measured by law. 
B: It asked for B not by the method of measuring Hv and Kc and asking for B but by the approach indicated by JP.10-152388.A 6 
column of 27-40 lines. That is, when the Vickers indenter was pushed in, it asked for relational -expression c/a=0.0056 B- 
2/3P1/6 to B of the magnitude (unit: micrometer) of the marks of the indenter which remains in a glass front face, and the die 
length (unit: micrometer) of the crack generated from the four corners of marks. Here, it is the die length (overall length of two 
symmetrical cracks containing the marks of an indenter) of the crack in which P generates the pushing force (unit: N) of the 
Vickers indenter, and a generates the diagonal length of the Vickers indentation, and c from the four corners of the Vickers 
indentation. 

[0036] Tg: Temperature which measures to the temperature by which elongation is no longer observed already even if glass 
softens the elongation percentage of the glass at the time of carrying out a temperature up at 5 - degree C a rate for /from a 
room temperature by making quartz glass into a reference sample using a differentia! thermal expansion meter, i.e., a surrendering 
point, and is equivalent to the folding point in the obtained thermal expansion curve was made into the glass transition point. 
TL: The mortar ground to the about 2mm glass grain, this glass grain was put on the platinum boat side by side, and glass was 
heat-treated in the temperature inclined coke oven for 24 hours. The peak price of the temperature of the glass grain with which 
the crystal deposits was made into liquid phase temperature. 
[0037] T four: It measured with the rotational viscometer. 

NL, NS: After carrying out mirror polishing of both sides of a glass plate whose thickness is 1-2mm and whose magnitude is 

4cmx4cm and washing using a calcium carbonate and neutral detergent, it put into the super-accelerating life test machine 

(partial saturation mold pressure cooker TPC-410, Tabai Espec Corp. make), and put on the steam ambient atmosphere of 120 

degrees C and two atmospheric pressures gently for 20 hours. The range of 200 micrometer angle of surface of the taken-out 

glass plate was observed with the differential interference microscope, and the number and magnitude of an affix of 10 

micrometers or more counted [ magnitude ] the number of 1 -micrometer or more less than 10-micrometer affix. 

[0038] The glass of an example and Example 24 is glass conventionally [ said ], and the glass of Examples 1-23 is an example of 

a comparison. 

[0039] 

[Table 1] 
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N s 


- 


- 
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#1 21 


M 22 


0*J 23 


ffl 24 


SiO a 


59.8 


60.9 


60.9 


63.0 


Al 2 O a 


9.6 


9.5 


9.5 


14.0 


B 0 O s 


0.0 


0.0 


0.0 


0.0 


MffO 


5.0 


5.0 


6.0 


0.0 


CaO 


6.S 


6.1 


6.1 


0.0 


SrO 


2.1 


1.6 


1.6 


0.0 


BaO 


0.0 


0.0 


0.0 


0.0 


TiO Q 


0.0 


1.0 


0.0 


0.0 


ZrOs 


3.2 


1.5 


2.5 


7.0 


Li 0 O 


0.0 


1.0 


0.0 


6.0 


Na^O 


4.8 


3.9 


4.9 


10.0 


K,0 


9.2 


9.5 


9.5 


0.0 


Si— Al 


50.2 


51.4 


51.4 


49.0 


MfjCaSrBa 


13.4 


12.7 


12.7 


0.0 


LiNaK 


14.0 


14.4 


14.4 


16.0 


d 


2.58 


2.57 


2.55 


2.52 


B 


7300 


7300 


7300 






662 


630 


646 


600 




1160 




1190 






1170 




1176 




Ni 


0 


0 


0 


2X10 4 


N 8 


0.3 


0.4 


0.3 


4.0 



[0042] 

[Effect of the Invention] According to this invention, it excels in weatherability and is hard to be divided, a glass transition point 
is high, and the glass substrate used for flat displays used for information record media, such as a glass substrate suitable for 
mass production method, especially a magnetic disk, such as a glass substrate, and PDP, FED, can be offered, without performing 
chemical-strengthening processing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] It is related with the glass for substrates this invention is excellent in weatherability, cannot break easily, 
and high [ this invention ] a glass transition point and suitable for the glass substrate used for flat-panel displays, such as a glass 
substrate used for information record media, such as glass for substrates suitable for mass production method, especially a 
magnetic disk, or a plasma display panel (PDP), and a field emission display (FED). 



[Translation done.] 



http://www4.ipdljpo.go jp/cgi-bin/tran^web.cgi^ejje 



04/09/01 



1/1 ^— V 




* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] a glass substrate uses as the substrate for information record media, especially a substrate for 
magnetic disks (hard disk) — having — **** — the presentation of a mass-percentage display — SiO2:63.0%, 
aluminum2O3:14.0%, ZrO2:7.0%, Li2O:6.0%, and Na2 — the glass substrate which comes out and consists of a certain glass 
(henceforth "conventional glass") 0:10.0% is illustrated. The glass substrate which consists of glass conventionally [ this ] is used 
usually carrying out chemical-strengthening processing. In addition, a content is expressed as this specification with mass 
percentage. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, it excels in weatherability and is hard to be divided, a glass transition point 
is high, and the glass substrate used for flat displays used for information record media, such as a glass substrate suitable for 
mass production method, especially a magnetic disk, such as a glass substrate, and PDP, FED. can be offered, without performing 
chemical-strengthening processing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] the glass substrate for information record media — under the inventory — a front 
face — description changes remarkably and it is called for that film, such as substrate film formed on said glass substrate, a 
magnetic film, and a protective coat, becomes easy to peel, i.e., weatherability. 

[0004] Although the weatherability of glass is by no means high conventionally [ said ]. weatherability is set to the level permitted 
by chemical-strengthening processing. This is considered because extract removal of the alkali component considered to be the 
main factor to which the weatherability of glass is reduced conventionally is carried out by chemical-strengthening processing 
from a glass front face. However, there is a problem of dirt tending to adhere to the substrate front face after chemical- 
strengthemng processing which a process increases in chemical-strengthening processing, and even if it does not perform 
chemical-strengthening processing, the glass substrate with good weatherability is called for. Moreover, the glass substrate 
which cannot break easily is called for. 

[0005] On the other hand, since recording density is increased, making the coercive force of the magnetic layer which is a 
magnetic-recording layer increase is searched for. It is necessary to perform heat treatment performed on the occasion of 
magnetic layer formation for that purpose at higher temperature. From this viewpoint, it is called for that the glass transition 
point of the glass used for a substrate is high. In addition, the glass transition point of glass is 500 degrees C conventionally 
[ said ]. 

[0006] Although the glass substrate for magnetic disks had conventionally the main 2.5 mold substrate (glass-substrate outer 
diameter: 65mm) used for a notebook personal computer etc., possibility that a big substrate (glass -substrate outer diameter: 
84mm), i.e., a 3.0 mold substrate, a 3.5 mold substrate (glass-substrate outer diameter: 95mm), etc. will increase is high rather 
than it is used for a server etc. from now on. Therefore, it is called for that the glass used for such a glass substrate fits mass 
production method. 

[0007] Mass production method of glass is performed by the glass smelter. AZS (aluminum203-Zr02-Si02) system electrocast 
brick is usually used for the part which contacts the melting glass of a glass smelter, and directly. Therefore, it is called for that 
the erosiveness of the melting glass to AZS system electrocast brick is also small. Furthermore, mass production method of 
sheet glass is widely performed by the float glass process. Therefore, it is called for that it is glass in which float shaping is 
possible. 

[0008] This invention aims at offer of the glass for substrates which solves the above-mentioned technical problem, and the 
glass substrate for information record media. 
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MEANS 



[Means for Solving the Problem] Substantially this invention by mass-percentage display Si02 59 - 72%. aluminum 203 1 - 15%, 
B-2 03 0 - 3%, MgO 0.5 - 9%, CaO 0.5 - 11%, SrO 0 - 6%, BaO 0 - 5%, Ti02 0 - 6%. Zr02 0.5 - 10.5%, U20 0 - 3%. Na20 0 - 9%, 
K20 4 - 21% — since — the sum total of the content of MgO, CaO, SrO, and BaO 4 to 19% The difference of the content of 
Si02 and the content of aluminum 203 offers [ the sum total of the content of Li20, Na20, and K20 ] the glass substrate for 
information record media with which specific gravity consists of glass for substrates which is less than 2.6, and said glass for 
substrates 50% or more 10 to 22%. 
[0010] 

[Embodiment of the Invention] The presentation of the glass for substrates of this invention (only henceforth the glass of this 
invention) is explained. Si02 is an indispensable component which forms the frame of glass. At less than 59%, the glass transition 
point when liquid phase temperature becomes high becomes low, or glass tends to get damaged and becomes. It is 60% or more 
preferably. By **, the solubility of glass falls 72%. It is 70% or less preferably. 

[001 1] aluminum 203 is effective in raising weatherability and a glass transition point, and indispensable. At less than 1%, said 

effectiveness is small. It is 2% or more preferably. The liquid phase temperature to which the solubility of glass falls by ** 15% 

becomes high, or the erosiveness over AZS system electrocast brick becomes large. It is 1 2% or less preferably. 

[0012] At less than 50%, a glass transition point becomes low too much, or it is easy to take lessons for a blemish from glass, and 

the difference of the content of S502 and the content of aluminum 203 becomes it. It is 51% or more preferably. 

[0013] Although B-2 03 is not indispensable, in order to raise the solubility of glass, or the stability of glass, you may contain to 

3%. There is a possibility that a glass transition point may become low too much by ** 3%. It is 2% or less preferably. 

[0014] MgO is effective in raising the solubility of glass, and indispensable. At less than 0.5%, said effectiveness is small. It is 2% 

or more preferably. By.**, the liquid phase temperature of glass becomes high 9%, or glass tends to get damaged and becomes. It 

is 7% or less preferably. 

[0015] CaO is effective in raising the solubility of glass, and indispensable. At less than 0.5%, said effectiveness is small. It is 2% 
or more preferably. By **. liquid phase temperature becomes high 1 1%, or glass tends to get damaged and becomes. It is 9% or 
less preferably. 

[0016] Although SrO is not indispensable, in order to reduce liquid phase temperature and to raise the solubility of glass, you may 
contain to 6%. There is a possibility that glass may become easy to get damaged by ** 6%. It is 2% or less more preferably 4% or 
less. 

[0017] Although BaO is not indispensable, in order to reduce liquid phase temperature and to raise the solubility of glass, you 
may contain to 5%. By **, weatherability falls 5%, or glass tends to get damaged and becomes. It is 2% or less preferably. As for 
BaO, not containing substantially is desirable to make it harder to get glass damaged when weatherability wants to improve more. 

[0018] The solubility of glass falls [ the sum total of the content of MgO, CaO, SrO, and BaO ] at less than 4%, or liquid phase 
temperature becomes high too much. It is 10% or more 8% or more 6% or more preferably. By **, the liquid phase temperature of 
glass becomes high too much 19%, or glass tends to get damaged and becomes. It is 16% or less more preferably 17% or less. 
[0019] Although Ti02 is not indispensable, in order to raise the weatherability of glass, you may contain to 6%. By **, the liquid 
phase temperature of glass becomes high too much 6%, or glass tends to get damaged and becomes. It is 4% or less especially 
preferably 5% or less preferably. 

[0020] Zr02 has the effectiveness which the weatherability of glass is raised and makes a glass transition point high, and is 
indispensable. At less than 0.5%, said effectiveness is small. It is 2% or more preferably. By **. liquid phase temperature becomes 
high too much 10.5%, or glass tends to get damaged and becomes. It is 5% or less preferably. 

[0021] Although Li20 is not indispensable, in order to raise the solubility of glass, you may contain to 3%. The erosiveness [ as 
opposed to / become / a glass transition point / low too much or / AZS system electrocast brick ] to which the weatherability 
of glass falls remarkably by ** 3% becomes large. It is 2% or less preferably. When weatherability wants to improve more and you 
want to make a glass transition point higher, it is desirable not to contain Li20 substantially to control the erosiveness over AZS . 
system electrocast brick more. 

[0022] Although Na20 is not indispensable, in order to raise the solubility of glass, you may contain to 9%. The erosiveness [ as 
opposed to / become / a glass transition point / low too much or / AZS system electrocast brick ] to which the weatherability 
of glass falls remarkably by ** 9% becomes large. It is 7% or less preferably. 

[0023] K20 is effective [ raising the solubility of glass ], and indispensable. At less than 4%, said effectiveness is small. It is 7% or 
more preferably. The erosiveness [ as opposed to / become / a glass transition point / low too much or / AZS system 
electrocast brick ] to which the weatherability of glass falls remarkably by ** 21% becomes large too much. It is 16% or less 
preferably. 

[0024] The solubility of glass falls [ the sum total of Li20, Na20, and K20 ] at less than 10%. It is 12% or more preferably. The 
erosiveness [ as opposed to / become / a glass transition point / low too much or / AZS system electrocast brick ] to which 
the weatherability of glass falls remarkably by ** 22% becomes large too much. It is 16% or less more preferably 17% or less. 
[0025] Although the glass of this invention consists of the above-mentioned component substantially, other components may be 
contained in the range which does not spoil the purpose of this invention. As for the sum total of the content of the component 
of said others, it is desirable that it is 10% or less. It is 5% or less more preferably. The following is illustrated as a component of 
said others. The clarifier of S03, CI, As 203, and Sb203 grade may be contained to 1% in total. In order to acquire the same 
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effectiveness as Ti02, Sn02 may be contained to 2%. In order to raise the solubility of glass, and stability, P205 and V205 grade 
may be contained to 3% in total. 

[0026] As for the glass of this invention, it is desirable that the brittleness index value B (= Hv/Kc) acquired by **(ing) Vickers 
hardness number Hv with fracture toughness Kc is 1/2 or less [ 7400m - ]. It is 1/2 or less [ 7300m - ] more preferably. 
[0027] As for the glass transition point of the glass of this invention, it is desirable that it is 600 degrees C or more. At less than 
600 degrees C, heat treatment temperature for magnetic layer formation cannot be made high, but there is a possibility that it 
may become difficult to make the coercive force of a magnetic layer increase. It is 620 degrees C or more more preferably. 
[0028] The glass of this invention makes temperature from which TL (unit: degree C) and its viscosity are set to 104P (poise) in 
the liquid phase temperature T four (unit: degree C), and it is desirable that it is TI_-T-fouK50. There is a possibility that float 
shaping may become difficult, in TI_-T-four>=50. more — desirable — TL-T-four<40 — it is TL-T-fouK30 especially preferably. 
[0029] The glass of this invention is suitable for the glass substrate used for flat-panel displays used for information record 
media, such as a magnetic disk, such as a glass substrate, or PDP, FED. 

[0030] The glass substrate for information record media of this invention (only henceforth the glass substrate of this invention) is 
a glass plate which consisted of glass of this invention and was cut by the predetermined dimension and configuration. When it 
holds in the steam ambient atmosphere of 120 degrees C and two atmospheric pressures for 20 hours, the magnitude which 
exists in this glass substrate front face is [ the number NL of affixes 10 micrometers or more ] two or less [ per piece/cm ], and, 
as for the glass substrate of this invention, it is desirable that magnitude is [ the less than 10-micrometer 1 micrometer or more 
adhesion significant work NS ] two or less [ 105 //cm ]. 

[0031] One-piece [/cm ] 2 super-**** has a possibility that film, such as substrate film with which NS occurs at a glass 
substrate front face, and an affix (white YAKE) is formed for it on a glass substrate during a glass substrate inventory, a 
magnetic film, and a protective coat, may become easy for NL to peel, in 105-piece [/cm ] 2 **. It is thought that this affix is a 
resultant which carried out generation adhesion under the moisture in air or the effect of carbon dioxide gas at the glass 
substrate, and it is unremovable even if it wipes. NL is two or less [ 0.2 //cm ] especially preferably two or less [ 0.5 //cm ] 
more preferably. NS is two or less [ 0.6x105 //cm ] especially preferably two or less [ 0.8x105 //cm ] more preferably. 
[0032] The glass of this invention and especially the manufacture approach of a glass substrate are not limited, but can apply 
various approaches. For example, the raw material of each component usually used is prepared so that it may become a target 
system, and heating fusion of this is carried out by the glass smelter. After homogenizing glass by bubbling, churning, addition of a 
clarifier, etc., fabricating to the glass plate of predetermined thickness by approaches, such as a well-known float glass process, 
the pressing method, the fusion method, and the down draw method, and processing grinding, polish, etc. if needed after 
annealing, it considers as the glass substrate of a predetermined dimension and configuration. Especially as a fabricating method, 
the float glass process suitable for mass production method is suitable. The glass substrate of this invention is suitable for the 
glass substrate for magnetic disks. 
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EXAMPLE 



[Example] It prepared so that it might become the presentation which showed the raw material of each component to the column 
from Si02 to K20 of a table by mass-percentage display, and it dissolved at the temperature of 1450-1550 degrees C for 3 to 5 
hours using the platinum crucible. In the dissolution, the platinum stirrer was inserted into melting glass, it agitated for 2 hours, 
and glass was homogenized. Subsequently, it was being begun to pour melting glass, and fabricated and cooled slowly to tabular. 
In addition, MgCaSrBa shows the sum total of the content of MgO, CaO, SrO. and BaO, and LiNaK shows the sum total of the 
content of Li20, Na20, and K20 for the value to which Si-aluminum of a table subtracted the content of aluminum 203 from the 
content of Si02, respectively. 

[0034] In this way, about the obtained glass plate, temperature T four (unit: degree C) from which specific gravity d, the 
brittleness index value B (unit: m-1/2), glass transition point Tg (unit: degree C), the liquid phase temperature TL (unit: degree 
C), and viscosity are set to 104P, said NL (unit: piece/cm2), and said NS (unit: 105 piece/cm2) were measured by the approach 
shown below. A result is shown in a table. In addition, "-" shows to front Naka what did not measure. 
[0035] d: about 20g glass lump which does not contain a bubble — using — Archimedes — it measured by law. 
B: It asked for B not by the method of measuring Hv and Kc and asking for B but by the approach indicated by JP.10-152388.A 6 
column of 27-40 lines. That is, when the Vickers indenter was pushed in, it asked for relational-expression c/a=0.0056 B- 
2/3P1/6 to B of the magnitude (unit: micrometer) of the marks of the indenter which remains in a glass front face, and the die 
length (unit: micrometer) of the crack generated from the four corners of marks. Here, it is the die length (overall length of two 
symmetrical cracks containing the marks of an indenter) of the crack in which P generates the pushing force (unit: N) of the 
Vickers indenter, and a generates the diagonal length of the Vickers indentation, and c from the four corners of the Vickers 
indentation. 

[0036] Tg: Temperature which measures to the temperature by which elongation is no longer observed already even if glass 
softens the elongation percentage of the glass at the time of carrying out a temperature up at 5 - degree C a rate for /from a 
room temperature by making quartz glass into a reference sample using a differential thermal expansion meter, i.e., a surrendering 
point, and is equivalent to the folding point in the obtained thermal expansion curve was made into the glass transition point. 
TL: The mortar ground to the about 2mm glass grain, this glass grain was put on the platinum boat side by side, and glass was 
heat-treated in the temperature inclined coke oven for 24 hours. The peak price of the temperature of the glass grain with which 
the crystal deposits was made into liquid phase temperature. 
[0037] T four: It measured with the rotational viscometer. 

NL, NS: After carrying out mirror polishing of both sides of a glass plate whose thickness is 1-2mm and whose magnitude is 

4cmx4cm and washing using a calcium carbonate and neutral detergent, it put into the super-accelerating life test machine 

(partial saturation mold pressure cooker TPC-410, Tabai Espec Corp. make), and put on the steam ambient atmosphere of 120 

degrees C and two atmospheric pressures gently for 20 hours. The range of 200 micrometer angle of surface of the taken-out 

glass plate was observed with the differential interference microscope, and the number and magnitude of an affix of 10 

micrometers or more counted [ magnitude ] the number of 1 -micrometer or more less than 10-micrometer affix. 

[0038] The glass of an example and Example 24 is glass conventionally [ said ], and the glass of Examples 1-23 is an example of 

a comparison. 

[0039] 

[Table 1] 
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#1 1 


M2 


#1 3 


#J 4 


W 5 


01 6 


#J 7 


&\8 


%K 9 


#J 10 


SaO, 


59.9 


63.0 


62.2 


68.8 


61.0 


64.0 


68.4 


62.7 


63,0 


60.5 


ALjOg 


8.0 


3.8 


9.6 


2.5 


9.2 


11.2 


2.8 


7.9 


7.3 


7.1 


B a O a 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


NfeO 


3.2 


4.3 


4.6 


6.8 


2,4 


3.8 


4.5 


0.6 


8.7 


4.5 


CaO 


6.7 


9.2 


6.4 


9.0 


3.4 


5.3 


6.3 


10.4 


0.9 


6.3 


SrO 


3.7 


0.0 


2.8 


0.4 


3.1 


0.0 


0.0 


1.6 


3.3 


1.6 


BaO 


0.0 


0.0 


0.0 


1.3 


0.0 


2.4 


3.1 


0.0 


0.0 


0.0 


TiO g 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Zr0 2 


3.0 


3.4 


1.7 


1.3 


4.4 


1.0 


2.1 


2.9 


2.1 


4.1 


LioO 


0.0 


0.0 


0.0 


0.0 


0,0 


0.0 


0.0 


0.0 


0.0 


0.0 


Na,0 


2.3 


1.0 


5.3 


4.3 


6 8 


8.2 


4.9 


6.5 


6.7 


2.9 


K,0 


18.2 


15.3 


7.4 


6.6 


9,9 


4.1 


7.9 


8.4 


9.0 


13.0 


Si— Al 


51.9 


59.2 


52.6 


66.S 


51.8 


52.8 


65 6 


54.8 


55.7 


53.4 


MgCaSrBa 


IS. 6 


13.5 


13.8 


16.5 


8.9 


11.5 


13.9 


12.6 


12.9 


12.4 


LiNaK 


15.5 


16.3 


12.7 


10.9 


16.6 


12.3 


12.8 


13.9 


14.7 


15.9 


d 


2.58 


2.55 


2.55 


2.53 


2.57 


2.53 


2.53 


2.56 


2.53 


2.58 


B 


7400 


7200 


7200 


7200 


7300 


7200 


7200 


7200 


7300 


7400 


T K 


669 


682 


648 


634 


667 


662 


646 


667 


642 


682 


T J, 


1120 












1120 






1100 




1171 






1120 






1156 






1165 


N L 






















N 8 
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01 11 


M12 


mis 


#J14 


Wis 


0! 16 


m 17 


m 18 


M19 


#]20 


SiO, 


61.7 


71.3 


64.6 


60.6 


59.3 


66.2 


64.8 


63.4 


63.6 


63.7 


aia 


9.4 


1.3 


2.4 


3.5 


3.5 


4.0 


4.0 


3.9 


4.0 


1.8 




0.0 


0.0 


0.0 


0.0 


1.3 


0.0 


0.0 


0.0 


0.0 


0.0 


MrO 


3.6 


4.4 


3.7 


4.6 


4.6 


4.4 


4.4 


4.0 


3.6 


3.8 


CaO 


4.9 


9.3 


6.0 


3.4 


84 


7.0 


7.0 


4.5 


4.5 


4.5 


SrO 


1.6 


0.0 


0.0 


1.0 


1,0 


0.0 


0.0 


5.5 


6.0 


0.0 


BaO 


1.2 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


4.0 


0.0 


0.0 


TiO, 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


ZrO, 


2.9 


0.7 


4.7 


6.5 


6.5 


3.4 


3.4 


0.7 


2.0 


10.2 


La Q 0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Na g O 


6.7 


8.3 


0.5 


0.0 


0.0 


2.0 


1.0 


0.0 


0.6 


0.0 


K ? 0 


9.0 
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14.0 
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14.0 
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70.0 
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57.1 
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59.6 
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8.9 


8.9 
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18.0 


14.0 


8.3 
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16.0 
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14.0 
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d 
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2.55 
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B 
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B a O a 
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1.6 
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0.0 


0.0 


0.0 
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•no, 
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0.0 
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4.9 
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16.0 


d 
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2.55 
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B 
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0 


0 


0 
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N s 


0.3 


0.4 


0.3 
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4/4 s<—¥ 



[Translation done.] 

i 



i 



http://www4.ipdljpo.go jp/cgi-bin/tran.web.cgi^ejje 



04/09/01 



(19)B*H#fFfr ( J P) (12)^ BB^ef'iA^E (A) 

2001 -294441 



(P 2001-294441 A) 
(43)^[fBB ¥/&13^10£23B (2001. 10.23) 



(51) Int. CI. 7 »gije*§ 
C03C 3/093 
3/087 

G09F 9/30 310 
Gl IB 5/73 



F I <##) 
C03C 3/093 4G062 
3/087 5C094 
G09F 9/30 310 5D006 

Gl IB 5/73 



S3SM# I»*^CD^6 OL (±71) 



(21) i 




W 1112000 — 109803 (P 2000 — 109803) 


(71) (USA 


f\ r\ r\ f\ t\ f\ f\ a a 

000000044 












in -r-\l/ — » ■ >i. tv w J. t 


(22) i 




¥^12^4 £11 B (2000.4. 11) 






m^tB^ f^HKW*"I-Tai2S 1 # 








(72)38 


mm 














tt^;iim*^m#^;nK^^BTi i5osta 




















(72)56 


mm 














»3Ss;n»«ism»3fe;iiK^jR«iii5o#«fi 


























(54) 












(57) 


[Sift] 












m mn\z< <, 











S10,:5 9-7 2 l A 
l 2 O s : 1-15, MgO: 0. 5 — 9, CaO: 0. 
5—11, S r O : 0 — 6 , Z r O, : 0 . 5—10. 
5, K,0:4 — 21, MgO + C aO+S rO+Ba 
0:4-19, L i,0 + Na,0 + K,0 : 1 0-2 
2 , S i 0 2 - A 1jOj^5 0^a>&&0, ttS<2 . 




( 2 ) 



im&m 1 3 




S i o, 


5 9 — 72%, 


A 1 j Oi 


1 — 1 5 


B:0, 


0-3%, 


MgO 


0. 5-9%, 


C aO 


0. 5-11%, 


S r O 


0 — 6%, 


B aO 


0-5%, 


T i O, 


0-6 %, 


ZrO: 


0. 5-10. 5 %, 


L i » O 


0-3 %, 


Na.O 


0-9 %, 


K : O 


4-2 1 %, 


MgO, CaO, SrO*«ktfBaO0)t* 




-19%, Li 2 0, Na,0*3ck^K, O 




fWlO-2 2%, S i O^MI^A 



i,o,«)tfios«t5 o%&.±. ttm&2. 6^mx- 

I»#3i2] VtSS fSmmBifl 7 4 0 0m'"£tTT**5 20 
1 (CfB«CDS«ffl^5X„ 

Pt&51Si£T ( Wffii'C) ttt, T\-T,<5 
0T?»*»*«1, 2$&tt3K:3Btt©S«flI#5X. 

«T»oT. 12 Ot:. 2 affi©*|Ra*Ha»C 2 0 B# 30 

mK±© f *5 1 i/ c m' 0 , 

/xm«±l 0 /tm**Oftf*ffl»!Hl 0 5 ffl/ 
cm ! «TT**«f«l3*j«frffl^7Xa6«. 

[0 0 0 1] 

mmmuyx* mzmm.^* xzmnmmmmmzm 

t^n5^7XlSSfcB^7X-7r^ T.rfV't 40 
(PDP) . 7^-Jl'HX5y>'3>r^^7'l/'r (F 
ED) §©777H/U^f-fX7"Kl:l^e.n5^ 

5 X S&lcffjft&Stiiffl # 5 x \zmt & . 
[0 0 0 2] 

mmmmfrmm®.* mzm%74*9 

(A-Hr-fXf) fflSStL-T^'7XlW^^n 
T&D. *aW#Jp**<0fflfifc**, S i O, : 6 3. 0 
X, AliO. : 14. 0%. ZrO, : 7. 0%, Lit 
0:6. 0%. N a, O:10. 0%, T-&£#7X 




2 

[0 0 0 3] 

[0 0 0 4] *>Btie**f9^0W«ttf4*UT*<»435t 
dftfct. SE*^7XfflW8tt4ftT$ti:5iB 

{b^3Si{t4!!lStcte. zngjWSflrT*. fls*3fifl;ffls«o 

mumm\z j: rnwt i/^rv>»owia«* o . 

[0 0 0 5] — KttSflE£i*!'rfc«>K:»ace»*T? 
5. -€-(OfcJ&fc»4»ttJi®^»C|RUTfTt>n*Jlft«ail* 

ffl n-s # ^ t. => x^^^ss n£ <t e n 

[0 0 0 6] fca^rXi'ffltf^Sfctttfc*. y-h 
-JvirrtV 3>mzm^<Z>ti2> 2. 5§aS1£ W7XS 
6 5mm) #t±-?%9fc;0S. /X— * 

W7XSS^S: 8 4mm) , 3. 5 US1£ W7X 
SfttftS : 9 5 mm) tgfcifijirrs *JfJEtt#it5^. 
*tt?T, ^©i7ft^7XHSi;iffl$ti5*7X(i^ 

[0 0 0 7] #7XW*4£jg«#7Xi§Bif&t::<J;DfT 
ton*. ^7X^BtS8«^Sfi^7Xi:ittt«M-r€.g|5» 
KteiiSA Z S (A 1 , O, - Z r O, - S i O, ) 
WIOTSni.. l/fcid^T, AZSMttili:^ 
f -5 igfKrtf 5 X ©Ifttt*«/JN £ H Z £ h e> nt 
■5. S<E>fc, ffi^$XCD^:g^(47n- hmz^Qfc 

5 x t * -5 z. t <=> tix ^ z> . 

[0 0 0 8] ±IBiS^*«ft-r-5S«ffl^7 

-5. 

[0 0 0 9] 

S iO, 5 9-7 2 %. 

Al.O, 1 — 15%. 



( 3 ) 







3 


B,O s 




0 — 3 


MgO 


0. 


5 — 9 


C aO 


0. 


5-1 1 


S r O 




0-6 %. 


B aO 




0-5 %, 


T i O: 




0 — 6 %s 


Z r O, 


0. 


5-10. 5 


L i , O 




0 — 3 %, 


N a, O 




0-9 %, 


Kt O 




4-2 1 %, 



fr*>ts.Q, MgO. CaO, SrO*WBaOOtt 
S©-&tb&<4~- 1 9 %. Li.O, Na,0*3«fc^K,0 
C0-^WSW-&th*U 0~2 2 %, S iO,©Mli:A 
lzO.CD^iWH^S 0%J^±. Jt*#2. 6*TiT 

[0 0 10] 

i Otfctf^X&^teZMl&TZi&mi&ttT'&Z. 5 9 20 

XfiLkTfc*. 7 2 X«T?tt#7X©»#tt!W£T-r 

[0 0 11] A l.O, ttBiltt^itX^f^Xte^^lB] 

*#/h£<r*. £f$L< tt2 %£*±T"&£„ 15%gTtt 
^7^0i»e*SfiTt5. ft*. £ft 

it A Z S 3RitMl!ll:j»T«gfttt*«** < &*. »* 
L< « 1 2 %KTT'Si5. 30 
[0 0 12] S i O, O^fliA 1 , O, ©Mlt© 

*fc»4^f5^^«^*^T<a:a. *?£L<«5 1% 

[0 0 13] B, O, te&^TfciftV^ tf^XCDJgflltt 

iTfeiK 3%fitlW5X < ft D "T 

[0 0 14] MgOIW7^ffl«f»l44lBl±$^5M 

0. 5 %*«T-«S5fB^*^/jN$ 40 
» £ L,< «2 %£LhT&-5. 9%gXlJ^7^©i 
ffiMS^iSS < ft -5 . * fc 7 X ffm-DZ*? <&5. 

[0 0 15] C aO«^5XW|§*tt&[B]±^-ti-S5a^ 
#*$><9. ^1TJ5S. 0. 5 %*^T«mH2a^^*/jN$ 
£?£L<«2 %&>±-V3>>2>. 1 l%ST«S£ffli&ffi 

[0 0 16] S rOttgarVtt&frVOt. $ttSffig£{£T 



H12001-294441 
4 

ttbtfciK 6%it(J^7X*5Iom<&5 

[0 0 17] BaOSMTttft^A*. *fflfi«*«T 
£ft#7>X©^tt£ft±2tt£fc»(;:5%$-? 
ttLTtiK 5%j@T«W^tt)0*<£T-r-5. £ftte 

[0018] MgO. CaO. S r OMtfB a O®^ 

£Lt. J;WSL<!i8%a±, SfcSf*L<«10% 
£Un?&*. 1 9 XjgTtttf^XOttffiffigjWfiK&O 

*fctt^77^I-3*^t<&4. JfSKtt 
[0019] t i o, tt&ftrtt&^a*. ^7X©ti 

<«4 %JEi,TT*€.„ 

[0 0 2 0] Z rO,(W7XOiitt^|S]i$t, £ 
fe^7Xfi^£Si<t§MMf], !f}ST»5. 

o. 5 %*«re«MB^*a*/h£i^. sf*L<tt2%£* 
±t»*. io. 5XjB"rttttffi»«a*i6K&0-r# 

4, ^fctetf^XTW^^tXft*. »*b<«5% 

[0 0 2 1] Li.OBMTttSW tf^XOimM 
tt*|S]±St5&*C3%ST^tHt)i^ 3%j® 
5 X © W«tt *»* b < fST-T S . # 7 X 

«**:*;*< ft*. ji?$L<H2%«TO5, W«tt£ 

[0 0 2 2] N a s Ote&^TteftV^, ^7^«ii 
tt*|fi]±$ti-5fc*l:9%iTMl/TfeJ;^. 9%® 
7 X b < (STf * . # 7X(E^M 

ft*. 0JL<tt7%^TT*5. 
[0 0 2 3] K, Ote#7X<D$#tt£[fij±£-ti:*2yi 

SKii7%H±t*5. 2 1 ^iTli^7A©if tt 

*«*b<ttT"r*, #5x<E#j&jWB<fto-rsf*. * 

*. 0?SL<«1 6%UTFT?&*. 
[0 0 2 4] Li.O. Na,0*3J;^K, OO&EYWl 




( 4 ) 



5 



2%£UT&-5. 2 2 %jST-«#7XCDiMIM4rt<« : b< 
[0 0 2 5] *mW<DJ1 y T.\tmm&)lZ±t?,l$,ftfrt>ti 

&\7ik£tl2>. SO,, CI, As.O,, Sb:0,^K)tf 10 

O^JHSrtt&fc&tCS n 0,S2 %ST'tfttfci 

#5X©$#tt^j£t££fa±£i*£/t#K:, P, 
O,, V,O s §^l|-T3%$ftWl,Tfc<kK 

[0 0 2 6] #S8HJ3<75#7X«:, t*-y^-X^$H,$ 
«*«BttK.-C|»bT»6n*ltS»aSfflB ( = H,/K 

»su<«7 3 o om-'"ara5. 

[0 0 2 7] *58iffl^/7^«^7Xfi|i,Sli6 0 ot: 
KITifeSCiiWSLK 6 0 0 < C7fe^T-«ai4&fl? 20 

<ii6 2 O'Ct^iTab^o 

[0 0 2 8] #^BJlCQ;tf9X«, -ecO^fflM^^T 
l (#ffi:"C) . tfflfiftiJlO'P (*7X) 
^£T, Wflrit:) tLT, T L -T, <5 OT-S-5^ 

t*«»*b^. t l -t, ^5 0Ttt7D- btftmmm 

fcfc4:fe-ttlj&t*-5. J;DSf$L< (STt -T,<4 0, 
4#tC»SL<tiT L -T,<3 0T»5. 

[0 0 2 9] #^HJ§<£>:ff^Xtt. «af^Xi»*Ofa 30 
82&^#:fCfflt^n4^7XS^*fctiPDP, FED 

[0 0 3 0] *38M©««E»»#ffl^f5X*« (J^T 

#f89J©#5X*Ktt. not, 2«EE©*a*« 
gl^l:2 0fflfi»lfctt, ^7XSIi®l:i? 

/cm'KTTaSO. A$^iiUtiina±10wm*a 40 
Of*»»©«CN, *U 0 s c m ! tATT'S.^ dt^jff 

[0 0 3 1] N^UI/cm'f^cBNiAM 0 S «/ 

*4fe (S-\"7-) fltfgffcU ^7^StS±l:«*tl5T 

$f£L<«0. Sfl/cm'tTF. L<te0. 50 



#112 0 0 1 - 2 9 4 4 4 1 
6 

21/cm'HT-CW. N s «<fcD#3;U<tt0. 8X 
10 s i/cm'KT. ^SKISO. 6X10'! 
/cm' 

[0 0 3 2] 9 XS*Offi!iS77 

kw^u ztizxyzmMm-ctommwrtz, nyu 

JU*n<75 7a- 7*UXS, 7i-va>fe, 

m-&<D^m • fl?«©7j7x*«t$ns. 

[0 0 3 3] 

e^s^ssffl^t i 4 5o~i5 5 otoiasTs- 

5P*|H]»»Lfc. »f*K»fcoTtt. e#X^-7Sr^ 
Biltf^X^fCifAL. 2R#K*^LT^7X*J%K{bb 

Lfc &*5, 1 - A 1 ISS i O, O^TSA^A 

1 , O l K>-&*TS£a$Dfctt£. MgCaSrBattMg 
O, CaO, S r Ot5=t?>*B aOcD^-WM^-^H-S:, L 
iNaKli Li.O. Na.O^iOtK.OO^tl© 

[0 0 3 4] C5 LTft^nfctf^XlfitCO^T. JtS 
d, JUgS&niffiB (JJlffi : m"'") , ^^Xl^jST, 

<#ffi : t) . ^ffl®^T L (JIMS : <C) , 1 0* 

Pt&5MT ( Wtti'C) , tfifBNt (*tt:fl/c 
m ! ) 4J«kl5S9a3N, dUffc : lO'l/cm') BIT 

££fTtofc*>o£'b©tt*'f k: r-j t^T, 

[0 0 3 5] d : faSr-&S/itiiKJ2 0 gffl^7Xi$ffl- 
^T7;^^^X)*lC«toTjB!l^bfc. 
B : H.:fc«fctfK«£8!£LTB£##3:£f£T«&<, 
fflfl 0 - 1 5 2 3 8 8 4?2tffi6fl8 2 7-4 OfTtCfB 

#-XffiT£#L&^;£££fC#7X«ffi{::^3JE ; F0) 
JfiO^CtSS (¥<4: Mm) Z:m.<DWmfr 9 
yf<D-&£ um) toggle / a = 0 . 0 0 

5 6 B ,/J P'^A^BSr^fefc. i^T, Pttfcfy*- 
XJETcWL-ii^-TJ (#ffi:N) . attfcTya-XffiK 
<D*f£l:B, ctttf>v*— XffiJSWBafB*^^*-rS5'7 

[0 0 3 6] T. : «*J»»3l«-tfflt»T. 

LTSa*> 6 5 < C/'?TK>*J-&-C#fibfc^ 
C0^5XtD#^^. ^^x^tkYbbTfett^^e 



( 5 ) 



001-294441 



8 



[0037] t, : mfet&mmz&vMfevrc. 

Ni. N s : JS3#*1 ~2mm. ^t^AS4cmX4cm 



10 



fa^yix-y v-v — ?7*"TPC-4 1 0, ^A'-fXX 

^•y^ttS!) \zxnx i 2 ox:. 2 »E<0*»l&*Hfc 

t-2 OWFlW»IBbfc. Blt)tiiL£;tf5;*«0>«ffl2 0 0 
MmW±0#3g^©P»t>c^$*t 1 AtmUUi 1 0 Mm 

[0 0 3 8] 1 ~2 3©^7X(iHlM, #J2 4<£># 

[0 0 3 9] 

can 





1 




4RI ^ 
VH o 




17'J O 


(S[\ ft 




CM ft 

D"l O 








t>y .y 


oo.U 


ftO o 


ftft $2 


Oi .U 




ftft A 
DO . z t 


ft9 1 


ft<* n 

OO.U 




Ai 2 U B 


o.u 


o.o 


Q ft 


z.o 


Q O 

y z 


11 n 
11. Z 


O ft 
Z.o 


r .y 


/ .o 


1.1 




n n 


n n 


0 0 


0 0 


0 0 


0 0 


0.0 


0 0 


0.0 


0.0 


IVlgV 


o.Z 
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0.0 


0.0 
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0.0 


0.0 
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2.4 
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0.0 


0.0 
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Ti0 0 


0.0 
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0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 
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1.7 
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0.0 


0.0 


0.0 


0.0 


0.0 
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0.0 


0.0 
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5.3 
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6.6 


9.9 
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7.9 


8.4 


9.0 


13.0 
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65.6 
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53.4 
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13.8 


16.6 


8.9 
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13.9 
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12.9 
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16.5 
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13.9 
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